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(54) SURFACE ACOUSTIC WAVE FILTER 

(57)Abstract: 

PURPOSE: To realize a small loss and a large extent of out-band 
attenuation by constituting a surface acoustic wave filter of an one- 
post surface acoustic wave resonator and a surface two-ports acoustic 
wave resonator. 

CONSTITUTION: A surface acoustic wave resonator 4 to one terminal 
has such impedance characteristic that the impedance is 0 in the case 
of a resonance frequency fr and is infinite in the case of an 
antiresonance frequency fa. Consequently, the electric signal from an 
input terminal 6 passes an output terminal 7 in the case of the 
frequency fr but does not pass it at all in the case of the frequency fa 
to generate an attenuation pole when resonators 4 are connected in 
series to constitute a circuit to two terminals. Meanwhile, a surface 
acoustic wave resonator 5 to two terminals generates a spurious wave 
in a high band-side vicinity fs of the pass band. However, the spurious 

wave of the resonator 5 is cancelled by the attenuaLion pole of the resonator 4 to increase the extent of 
out-band attenuation because resonators 4 and 5 are cascade connected and are so constituted that 
frequencies fa and fs are equal to each other. Further, the pass band of the resonator 5 is equalized to the 
frequency fr of the resonator 4 to reduce the insertion loss in comparison with multistage connection of 
resonators 5. 
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* NOTICES * 

JPO and NCZPI are not responsible £or €Uiy 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 *♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic wave filter characterized by using both 1 terminal-pair surface acoustic wave resonator 
and 2 terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator in the 
surface acoustic wave filter which comes to connect two or more surface acoustic wave resonators electrically. 
[Claim 2] The surface acoustic wave filter characterized by having used both 1 terminal-pair surface acoustic wave 
resonator and 2 terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator, 
and connecting the above-mentioned 1 terminal-pair surface acoustic wave resonator and the above-mentioned 2 
terminal-pair surface acoustic wave resonator to the symmetry to an input terminal and an output terminal in the surface 
acoustic wave filter which comes to connect two or more surface acoustic wave resonators electrically. 
[Claim 3] It is the surface acoustic wave filter characterized by using both 1 terminal-pair surface acoustic wave 
resonator and 2 terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator, 
and the above-mentioned 2 terminal-pair surface acoustic wave resonator having three or more blind-like electrodes in 
the surface acoustic wave filter which comes to connect two or more surface acoustic wave resonators electrically. 
[Claim 4] The surface acoustic wave filter characterized by connecting to a ladder form 1 terminal-pair surface acoustic 
wave resonator and the blind-like electrode which excites a surface acoustic wave. 

[Claim 5] The surface acoustic wave filter characterized by having connected to the ladder form 1 terminal-pair surface 
acoustic wave resonator and the blind-like electrode which excites a surface acoustic wave, and transposing some 
above-mentioned blind-like electrodes to a capacitor. 

[Claim 6] In the surface acoustic wave filter which comes to connect 1 terminal-pair surface acoustic wave resonator of 
tiie above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above-mentioned 
juxtaposition arm with a ladder form, using 1 terminal-pair surface acoustic wave resonator as the component of a 
serial arm, and a component of a juxtaposition arm At least one of the above-mentioned 1 terminal-pair surface 
acoustic wave resonators is the surface acoustic wave filter characterized by having a blind-like electrode and a 
reflector and the electrode finger array period of the above-mentioned blind-like electrode differing from the lattice 
period of the above-mentioned reflector. 

[Claim 7] As the component of a serial arm, and a component of a juxtaposition arm, 1 terminal-pair surface acoustic 
wave resonator which has a blind-like electrode and a reflector is used. In the surface acoustic wave filter which comes 
to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair 
surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form The electrode finger 
array period of the above-mentioned blind-like electrode of 1 terminal-pair surface acoustic wave resonator of the 
above-mentioned serial arm, and the lattice period of the above-mentioned reflector, respectively Lis, the time of being 
referred to as Lrs and setting the electrode finger array period of the above-mentioned blind-like electrode of 1 
terminal-pair surface acoustic wave resonator of the above-mentioned juxtaposition arm, and the lattice period of the 
above-mentioned reflector to LipLrp, respectively — Lis/Lrs < — Surface acoustic wave filter characterized by 
considering as Lip/Lrp. 

[Claim 8] It is the surface acoustic wave filter characterized by at least one of 1 terminal-pair surface acoustic wave 
resonators of the above-mentioned serial arm differing in resonance frequency from 1 terminal-pair surface acoustic 
wave resonator of other above-mentioned serial arms in the surface acoustic wave filter which comes to connect 1 
terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic 
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wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 terminal-pair surface acoustic 
wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 

[Claim 9] It is the surface acoustic wave filter characterized by at least one of 1 terminal-pair surface acoustic wave 
resonators of the above-mentioned juxtaposition arm differing in antiresonant frequency from 1 terminal-pair surface 
acoustic wave resonator of other above-mentioned juxtaposition arms in the surface acoustic wave filter which comes 
to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair 
surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 terminal-pair 
surface acoustic wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 
[Claim 10] The surface acoustic wave filter characterized by to have had two or more 1 terminal-pair surface acoustic 
wave resonators of the above-mentioned serial arm, and to have arranged at least two of 1 terminal-pair surface 
acoustic wave resonators of two or more above-mentioned serial arms adjacently in the surface acoustic wave filter 
which comes to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 
terminal-pair surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 
terminal-pair surface acoustic wave resonator as the component of a serial arm, and a component of a juxtaposition 
arm. 

[Claim 1 1] The surface acoustic wave filter characterized by having connected 1 terminal-pair surface acoustic wave 
resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm to the ladder form, and connecting an inductor, using 1 terminal-pair surface acoustic 
wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface acoustic wave filter used for the RF circuit of a mobile 

communication device etc. 

[0002] 

[Description of the Prior Art] Drawing 18 shows the configuration of this conventional kind of surface acoustic wave 
filter shown in reference "the Institute of Elecfronics, Information and Communication Engineers technical research 
report (supersonic wave)", US 92-52, and pp.9- 16. In drawing 18 , 4a and 4b of 1 terminal -pair surface acoustic wave 
resonator and 6 are [ an input terminal and 7 ] output terminals. In drawing, two or more 1 terminal-pair surface 
acoustic wave resonator 4a inserted in a serial arm and 1 terminal-pair surface acoustic wave resonator 4b inserted in a 
juxtaposition arm are connected to a ladder mold between an input terminal 6 and an output terminal 7. The general 
configuration of 1 terminal-pair surface acoustic wave resonators 4a and 4b in drawing 18 is shown in drawing 19 R> 
9. As for a piezo electric crystal substrate and 2, in drawing 19 , 1 is [ a blind-like electrode and 3 ] reflectors. On the 
piezo electric crystal substrate 1, the blind-like electrode 2 and two reflectors 3 are arranged, and 1 terminal-pair 
surface acoustic wave resonator 4 is constituted. 

[0003] Next, actuation is explained. If an electrical signal is impressed between the terminals of drawing 19 , a surface 
acoustic wave will be excited from the blind-like electrode 2. The reflector 3 prepared in the both sides of the blind-like 
electrode 2 reflects a surface acoustic wave. For this reason, as for the excited svuface acoustic wave, a lifting and 
resonance produce a multiple echo between the reflectors 3 of both sides. 

[0004] Drawing 20 shows the impedance characteristic of 1 terminal-pair surface acoustic wave resonator 4 shown in 
drawing 19 . The axis of ordinate shows the imaginary part of an impedance among drawing. An impedance serves as 
zero with resonance frequency fir, and serves as infinity with antiresonant frequency fa. Moreover, between resonance 
fi-equency fr and antiresonant frequency fa, an impedance serves as inductivity, and an impedance serves as capacitive 
on tiie other frequency. 

[0005] The resonance frequency fr of 1 terminal-pair surface acoustic wave resonator 4a of a serial arm and the 
antiresonant fi-equency fa of 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm are made in 
agreement in drawing 18 . The electrical signal which the impedance of 1 terminal-pair surface acoustic wave resonator 
4a of a serial arm was [ the fO, then frequency flO neighborhood ] small, and was inputted into the input terminal 6 since 
the impedance of 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm was large outputs this 
frequency from an output terminal 7, without hardly decreasing, and passage power becomes large. On the contrary, on 
the frequency which is separated from fO, the impedance of 1 terminal-pair surface acoustic wave resonator 4a of a 
serial arm is large, since the impedance of 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm 
becomes small, most electrical signals inputted into the input terminal 6 are not outputted from an output terminal 7, 
but passage power becomes small. Therefore, it operates as a PANDO pass filter which makes about fO a passband and 
makes the other frequency an attenuation band. 

[0006] The passage property of the surface acoustic wave filter shown in drawing 21 at drawing 18 is shown. 
Corresponding to the antiresonant frequency of 1 terminal-pair surface acoustic wave resonator 4a of a serial arm, and 
the resonance frequency of 1 terminal -pair surface acoustic wave resonator 4b of a juxtaposition arm, an attenuation 
pole is generated in a high region [ of a passband ], and low-pass side, respectively. However, on the frequency 
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separated from the attenuation pole, passage power becomes large again. It is for a part of electrical signal inputted into 
the input terminal 6 by 1 terminal-pair surface acoustic wave resonator 4a of a serial arm and 1 terminal-pair surface 
acoustic wave resonator 4b of a juxtaposition arm both becoming a capacitive impedance outputting this to an output 
terminal 7. For this reason, in the frequency which is distant from a passband, there is a fault which cannot obtain 
sufficient magnitude of attenuation out of band easily. 

[0007] Moreover, in fact, a reflector 3 does not necessarily reflect the surface acoustic wave of any frequencies, and the 
frequency band which reflection produces is restricted. Drawing 22 shows the frequency characteristics of the reflective 
effectiveness of a reflector 3. Although the surface acoustic wave which carried out incidence to the reflector 3 is 
reflected almost completely in the band called a stop band, reflective effectiveness falls remarkably in the other band. 
The width of face of the stop band of a reflector 3 can be changed with the thickness of the metal membrane which 
forms the reflector 3 etc., and is made so greatly that a metal membrane is generally thickened. However, bulk 
conversion loss etc. will increase, so that a metal membrane is thickened, and reflective effectiveness will fall to the 
whole. For this reason, there is a limitation in the width of face of the stop band of a reflector 3. 
[0008] If the reflective effectiveness of a reflector 3 is small, a surface acoustic wave will not be reflected, but loss 
arises to the power inputted into 1 terminal-pair surface acoustic wave resonator 4. Therefore, loss of a passband will 
become large when a surface acoustic wave filter is constituted. And since the band is generally shifted, except the 
frequency range with which both lap, loss of power arises and, as for the stop band of the reflector 3 of 1 terminal-pair 
surface acoustic wave resonator 4a of a serial arm, and the stop band of the reflector 3 of 1 terminal-pair surface 
acoustic wave resonator 4b of a juxtaposition arm, loss of a filter becomes large. For this reason, the pass band width of 
a surface acoustic wave filter will be restricted by the width of face with which the stop band of the reflector 3 of a 
serial arm and a juxtaposition arm has lapped. 

[0009] Furthermore, in drawing 18 , in fact, with a metaled wire, connection of the connection between 1 terminal-pair 
surface acoustic wave resonators 4a and 4b is carried out, or it forms the track which consists of a metal membrane on 
the piezo electric crystal substrate 1 , and is connected. For this reason, between an input terminal 6 and an output 
terminal 7, if the die length of a wire or a track becomes long, these resistance components will increase and, on the 
whole, loss of a surface acoustic wave filter will become large. 

[0010] Next, other configurations of the conventional surface acoustic wave filter are described. Drawing 23 shows 
other configurations of this conventional kind of surface acoustic wave filter shown in reference "1990 Institute of 
Electronics, Information and Communication Engineers autumn national conference" SA-10-3. For a blind-like 
electrode and 3, as for 2 terminal-pair surface acoustic wave resonator and 6, in drawing 23 , a reflector and 5 are [ 1 / a 
piezo electric crystal substrate and 2 / an input terminal and 7 ] output terminals. In drawing 2323 , 2 terminal-pair 
surface acoustic wave resonator 5 is constituted by arranging a reflector 3 on the piezo electric crystal substrate 1 at two 
blind-like electrodes 2 and the both sides of those. Moreover, between two blind-like electrodes 2 of 2 terminal-pair 
surface acoustic wave resonator 5, one side is connected to an input terminal 6, and another side is connected to an 
output terminal 7. 

[001 1] Next, actuation is explained. If an electrical signal is inputted into an input terminal 6, a surface acoustic wave 
will be excited from one blind-like electrode 2. Since it is reflected with a reflector 3, a surface acoustic wave is 
reflected multiply between two reflectors 3, and resonates in a specific frequency. A part of surface acoustic wave 
which resonated is again changed into an electrical signal with the blind-like electrode 2 of another side, and it is 
outputted from an output terminal 7. Drawing 24 shows the amplitude distribution in the resonance frequency of 2 
terminal-pair surface acoustic wave resonator 5 shown in drawing 23 . The symmetric mode shown as a continuous line 
all over drawing and the antisymmetrical state mode shown with a broken line arise, and the resonance frequency in 
these two mode differs a little. If the difference of this resonance frequency is made into a necessary value, the double 
mode filter which has a bandpass property will be obtained. 

[0012] The passage property of the surface acoustic wave filter shown in drawing 25 at drawing 23 is shovra. On the 
frequency which is distant from a passband, since a surface acoustic wave is seldom excited from the blind-like 
electrode 2, the large magnitude of attenuation is obtained compared with drawing 21 . However, the part with the 
small magnitude of attenuation has arisen in the high region side a little from the passband near the passband. This is 
because the multiple echo of the surface acoustic wave in the inside of the blind-like electrode 2 arises and this 
resonance becomes spurious also on a frequency a little higher than a passband. Although it is possible to carry out 
cascade connection of many 2 terminal-pair surJface acoustic wave resonators 5, and to increase a number of stages 
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since spurious level is reduced, a passband insertion loss will also increase to coincidence. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, since it constitutes only using 1 terminal-pair surface 
acoustic wave resonator 4 or constitutes from a conventional surface acoustic wave filter only using 2 terminal-pair 
surface acoustic wave resonator 5, there is a problem to which the magnitude of attenuation out of band becomes small 
[ near the fi-equency which is distant from a passband, or the passband ]. Furthermore, if a number of stages is increased 
in order to enlarge the magnitude of attenuation out of band, a fault, like an insertion loss becomes large will arise. 
Furthermore, in the case where 1 terminal-pair surface acoustic wave resonator 4 is connected and constituted in a 
ladder form, by limit of the stop band of a reflector 3, an insertion loss becomes large or a fault, like pass band width 
becomes narrow arises. This invention was made in order to solve the trouble mentioned above, and it aims at obtaining 
a surface acoustic wave [ with small loss ] filter with the large magnitude of attenuation out of band. Moreover, loss 
aims at obtaining a small surface acoustic wave filter with wide pass band width. 
[0014] 

[Means for Solving the Problem] The surface acoustic wave filter concerning invention of claim 1 connects electrically 
two or more surface acoustic wave resonators, and is characterized by using both 1 terminal-pair surface acoustic wave 
resonator and 2 terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator. 

[0015] The surface acoustic wave filter conceming invention of claim 2 is characterized by having connected 
electrically two or more surface acoustic wave resonators, and having used both 1 terminal-pair surface acoustic wave 
resonator and 2 terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator, 
and connecting the above-mentioned 1 terminal-pair surface acoustic wave resonator and the above-mentioned 2 
terminal-pair surface acoustic wave resonator to the symmetry to an input terminal and an output terminal. 
[0016] It is characterized by for the surface acoustic wave filter conceming invention of claim 3 connecting electrically 
two or more surface acoustic wave resonators, and using both 1 terminal-pair surface acoustic wave resonator and 2 
terminal-pair surface acoustic wave resonator for the above-mentioned surface acoustic wave resonator, and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator having three or more blind-like electrodes. 
[0017] The surface acoustic wave filter conceming invention of claim 4 is characterized by connecting to a ladder form 
1 terminal-pair surface acoustic wave resonator and the blind-like electrode which excites a surface acoustic wave. 
[0018] The surface acoustic wave filter conceming invention of claim 5 connects to a ladder form 1 terminal-pair 
surface acoustic wave resonator and the blind-like electrode which excites a surface acoustic wave, and is characterized 
by transposing some above-mentioned blind-like electrodes to a capacitor. 

[0019] The surface acoustic wave filter conceming invention of claim 6 1 terminal-pair surface acoustic wave resonator 
is used as the component of a serial arm, and a component of a juxtaposition arm. 1 terminal-pair surface acoustic wave 
resonator of the above-mentioned serial arm and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm are connected to a ladder form. Among the above-mentioned 1 terminal-pair surface 
acoustic wave resonators at least one It is characterized by having a blind-like electrode and a reflector and the 
electrode finger array period of the above-mentioned blind-like electrode differing fi-om the lattice period of the above- 
mentioned reflector. 

[0020] The surface acoustic wave filter conceming invention of claim 7 As the component of a serial arm, and a 
component of a juxtaposition arm, 1 terminal-pair surface acoustic wave resonator which has a blind-like electrode and 
a reflector is used. 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm and 1 terminal- 
pair surface acoustic wave resonator of the above-mentioned juxtaposition arm are connected to a ladder form. The 
electrode finger array period of the blind-like electrode of the above-mentioned serial arm of 1 terminal-pair surface 
acoustic wave resonator of the above-mentioned serial arm, and the lattice period of the above-mentioned reflector, 
respectively Lis, the time of being referred to as Lrs and setting the electrode finger array period of the above- 
mentioned blind-like electrode of 1 terminal-pair surface acoustic wave resonator of the above-mentioned juxtaposition 
arm, and the lattice period of the above-mentioned reflector to LipLrp, respectively - Lis/Lrs < ~ It is characterized by 
considering as Lip/Lrp. 

[0021] The surface acoustic wave filter conceming invention of claim 8 connects 1 terminal-pair surface acoustic wave 
resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm to a ladder form, using 1 terminal-pair surface acoustic wave resonator as the component 
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of a serial arm, and a component of a juxtaposition ami, and at least one of 1 temiinal-pair surface acoustic wave 
resonators of the above-mentioned serial arm is characterized by resonance frequency differing from 1 terminal-pair 
surface acoustic M^ave resonator of other above-mentioned serial arms. 

[0022] The surface acoustic wave filter concerning invention of claim 9 connects 1 terminal-pair surface acoustic wave 
resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm to a ladder form, using 1 terminal-pair surface acoustic wave resonator as the component 
of a serial arm, and a component of a juxtaposition arm, and at least one of 1 terminal-pair surface acoustic wave 
resonators of the above-mentioned juxtaposition arm is characterized by antiresonant frequency differing from 1 
terminal-pair surface acoustic wave resonator of other above-mentioned juxtaposition arms. 
[0023] The surface acoustic wave filter concerning invention of claim 10 connects 1 terminal-pair surface acoustic 
wave resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm to a ladder form, has two or more 1 terminal-pair surface acoustic wave resonators of the 
above-mentioned serial arm, using 1 terminal-pair surface acoustic wave resonator as the component of a serial arm, 
and a component of a juxtaposition arm, and is characterized by to have arranged at least two of 1 terminal-pair surface 
acoustic wave resonators of two or more above-mentioned serial arms adjacently. 

[0024] The surface acoustic wave filter concerning invention of claim 1 1 is characterized by having connected 1 
terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic 
wave resonator of the above-mentioned juxtaposition arm to the ladder form, and connecting an inductor, using 1 
terminal-pair surface acoustic wave resonator as the component of a serial arm, and a component of a juxtaposition 
arm. 
[0025] 

[Function] According to invention of claim 1, since the surface acoustic wave filter was constituted using both 1 
terminal-pair surface acoustic wave resonator and 2 terminal-pair surface acoustic wave resonator, spurious one of 2 
terminal-pair surface acoustic wave resonator can be negated in the attenuation pole of 1 terminal-pair surface acoustic 
wave resonator, and the large surface acoustic wave filter of the magnitude of attenuation out of band is obtained by 
low loss. 

[0026] According to invention of claim 2, since 1 terminal-pair surface acoustic wave resonator and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator were connected to the symmetry to the input terminal and 
the output terminal, the impedance of an input terminal and an output terminal can be made equal, it is easy to take 
adjustment with an external circuit, and a low loss surface acoustic wave filter is obtained. 

[0027] Since 2 terminal-pair surface acoustic wave resonator which has three or more blind-like electrodes was used 
according to invention of claim 3, the large surface acoustic wave filter of a passband is obtained. 
[0028] Since 1 terminal-pair surface acoustic wave resonator and the blind-like electrode which excites a surface 
acoustic wave were connected to the ladder form according to invention of claim 4 and claim 5, an input signal can be 
changed into a surface acoustic wave on a specific frequency out of band, and the large surface acoustic wave filter of 
the magnitude of attenuation out of band is obtained on this frequency. 

[0029] Since the electrode finger array period of the blind-like electrode of the above-mentioned 1 terminal-pair surface 
acoustic wave resonator of the surface acoustic wave filter which connected 1 terminal-pair surface acoustic wave 
resonator to the ladder form, and the lattice period of a reflector were changed according to mvention of claim 6, the 
stop band of a reflector can be used effectively and the large surface acoustic wave filter of a passband with a small 
insertion loss is obtained. 

[0030] According to invention of claim 7, since predetermined relation was made to fill the electrode finger array 
period of each blind-like electrode, and the lattice period of a reflector by 1 terminal-pair surface acoustic wave 
resonator of a serial arm and a juxtaposition arm, the stop band of a reflector can be used still more effectively and the 
still larger surface acoustic wave filter of a passband is obtained. 

[0031] According to invention of claim 8, since the resonance frequency of [ 1 / at least ] the 1 terminal-pair surface 
acoustic wave resonators of a serial arm was changed with others, the surface acoustic wave filter which has a 
necessary band secret communication fault property is obtained. 

[0032] According to invention of claim 9, since at least one antiresonant frequency was changed with others among 1 
terminal-pair surface acoustic wave resonators of a juxtaposition arm, the surface acoustic wave filter which has a 
necessary band secret communication fault property is obtained. 
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[0033] According to invention of claim 10, since 1 terminal-pair surface acoustic wave resonator of two or more serial 
arms has been arranged adjacently, the track between input/output terminals etc. can be shortened and the small surface 
acoustic wave filter of an insertion loss is obtained. 

[0034] Since according to invention of claim 1 1 1 terminal-pair surface acoustic wave resonator was connected to the 
ladder form and the inductor was connected further, pass band width is wide and the large surface acoustic wave filter 
of the magnitude of attenuation out of band is obtained. 
[0035] 

[Example] an example 1 — the configuration of one example of this invention is explained, referring to drawing 1 . 
Drawing 1 is the block diagram showing the example 1 of this invention, drawing 1 — setting — 1 ~ for a reflector and 
4, as for 2 terminal-pair surface acoustic wave resonator and 6, 1 terminal-pair surface acoustic wave resonator and 5 
are [ a piezo electric crystal substrate and 2 / a blind-like electrode and 3 / an input terminal and 7 ] output terminals. In 
drawing, 1 terminal-pair elastic surface resonator 4 which consists of one blind-like electrode 2 on the piezo electric 
crystal substrate 1, and 2 terminal-pair surface acoustic wave resonator 5 which consists of two blind-like electrodes 2 
have been arranged, and the above-mentioned 1 terminal-pair surface acoustic wave resonator 4 and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator 5 are connected electrically. 

[0036] Next, actuation is explained. 1 terminal-pair surface acoustic wave resonator 4 in drawing 1 has the impedance 
characteristic as shovm in drawing 20 like what is used for drawing 18 . That is, an impedance serves as zero with 
resonance frequency fr, and an impedance serves as infinity with antiresonant frequency fa. Therefore, with resonance 
frequency fr, it passes to an output terminal 7 altogether, and in antiresonant frequency fa, it does not pass at all but an 
attenuation pole produces the electrical signal which connected 1 terminal-pair surface acoustic wave resonator 4 to the 
serial like drawing 2 , and was inputted into 2 terminal pair circuits, then an input terminal 6. Therefore, a passage 
property like drawing 3 (a) is shown. 

[0037] On the other hand, like drawing 23 , 2 terminal-pair surface acoustic wave resonator 5 in drawing 1 serves as a 
passage property as shown in drawing 3 (b), and spurious one produces it in the high region close-attendants passband 
side fs. 

[0038] However, in drawing 1 , it has composition which carried out cascade connection of the above-mentioned 1 
terminal-pair surface acoustic wave resonator 4 and the above-mentioned 2 terminal-pair surface acoustic wave 
resonator 5. Furthermore, the above-mentioned 1 terminal-pair surface acoustic wave resonator 4 and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator 5 consist of drawing 1 so that the frequency fs which the 
attenuation pole fa of drawing 3 (a) and spurious one of drawing 3 (b) produce may become almost equal. Therefore, 
the whole passage property comes to be shown in drawing 3 (c), and spurious one of the above-mentioned 2 terminal- 
pair surface acoustic wave resonator 5 is negated by the attenuation pole of the above-mentioned 1 terminal-pair 
surface acoustic wave resonator 4, and it can enlarge the magnitude of attenuation out of band. 

[0039] At this time, since the passband of 2 terminal-pair surface acoustic wave resonator 5 and resonance frequency fr 
of 1 terminal-pair surface acoustic wave resonator 4 are made almost equally, the increment in the insertion loss by 
having connected 1 terminal-pair surface acoustic wave resonator 4 to tihe insertion loss of 2 terminal-pair surface 
acoustic wave resonator 5 simple substance is still smaller. Therefore, compared with the case where 2 terminal-pair 
surface acoustic wave resonator 5 is connected to multistage, an insertion loss can be made small. As mentioned above, 
according to the example 1 of this invention, the large surface acoustic wave filter of the magnitude of attenuation out 
of band is obtained by low loss. 

[0040] Example 2 drawing 4 is the block diagram showing the example 2 of this invention. In drawing 4 , 1 to 7 is the 
same as that of drawing 1 . In drawing, 2 terminal-pair surface acoustic wave resonator 5 has been arranged on the 
piezo electric crystal substrate 1, one 1 terminal-pair surface acoustic wave resonator 4 has been arranged on each of 
the both sides, and the two above-mentioned 1 terminal-pair surface acoustic wave resonators 4 and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator 5 are electrically connected so that it may become 
synametrical to an input terminal 6 and an output terminal 7. 

[0041] Next, actuation is explained. Actuation of 1 terminal-pair surface acoustic wave resonator 4 in drawing 4 and 2 
terminal-pair surface acoustic wave resonator 5 is the same as that of the case of an example 1 respectively. However, 
in drawing 4 , since two 1 terminal-pair surface acoustic wave resonators 4 are used unlike drawing 1 , the effectiveness 
of the attenuation pole in drawing 3 (a) becomes large, and can enlarge the magnitude of attenuation out of band more. 
[0042] Furthermore, in drawing 4 , the configuration of a surface acoustic wave filter has symmetrical composition to 
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the input terminal 6 and the output terminal 7. Therefore, the input impedance seen from the input terminal 6 and the 
input impedance seen from the output terminal 7 are equal mutually. Since the impedance of the external circuit 
connected to each of the input terminal 6 of a surface acoustic wave filter and an output terminal 7 is usually the same, 
with the configuration of drawing 4 , impedance matching with an extemal circuit becomes easy. Therefore, the 
mismatch loss of a filter and loss by the extemal matching circuit decrease, and a low loss surface acoustic wave filter 
is obtained. 

[0043] Example 3 drawing 5 is the block diagram showing the example 3 of this invention. In drawing 5 , 1 to 7 is the 
same as that of drawing 1 . In drawing, on the piezo electric crystal substrate 1, 2 terminal-pair surface acoustic wave 
resonator 5 has been arranged, two 1 terminal-pair surface acoustic wave resonators 4 have been arranged on the both 
sides, and the two above-mentioned 1 terminal-pair surface acoustic wave resonators 4 and the above-mentioned 2 
terminal-pair surface acoustic wave resonator 5 are connected electrically. Furthermore, 3 so-called electrode forms 
using three blind-like electrodes 2 as a 2 terminal-pair surface acoustic wave resonator 5 are used. 
[0044] Next, actuation is explained. Actuation of 1 terminal-pair surface acoustic wave resonator 4 in drawing 5 and 2 
terminal-pair surface acoustic wave resonator 5 is the same as that of the case of an example 1 and an example 2 
respectively. However, in drawing 5 , those with three piece and the central blind-like electrode 2 are made into an 
input side, and the blind-like electrode 2 of 2 terminal-pair surface acoustic wave resonator 5 connects the blind-like 
electrode 2 of both ends, and is considering as the output side. Drawing 6 shows the amplitude distribution in the 
resonance frequency of 2 terminal-pair surface acoustic wave resonator 5 in drawing 5 . The zero-order symmetric 
mode shown as a continuous line all over drawing and the secondary symmetric mode shown with a broken line arise, 
and the antisymmetrical state mode shown in drawing 24 is not excited. Like the case of drawing 23 also at this time, if 
the difference of the resonance frequency of zero-order symmetric mode and secondary symmetric mode is made into a 
necessary value, the double mode filter which has a bandpass property will be obtained. 
[0045] And since the difference of the resonance frequency of the zero-order symmetric mode of drawing 6 and 
secondary symmetric mode is made more greatly than the difference of the resonance frequency in the symmetric mode 
of drawing 24 , and antisymmetrical state mode, the direction of 2 terminal-pair surface acoustic wave resonator 5 of 3 
electrode forms in drawing 5 R> 5 can make a passband larger than 2 terminal-pair surface acoustic wave resonator 5 
of 2 electrode forms in drawing 23 . Therefore, in the example 3, it is effective in a surface acoustic wave filter with a 
still larger passband being obtained rather than an example 1 . 

[0046] In the above examples 1-3, although the case where 1 terminal-pair surface acoustic wave resonator 4 and 2 
terminal-pair surface acoustic wave resonator 5 had been arranged on the same piezo electric crystal substrate 1 was 
shown, this invention may arrange not only this but 1 terminal-pair surface acoustic wave resonator 4, and 2 terminal- 
pair surface acoustic wave resonator 5 on the separate piezo electric crystal substrate 1, and may use the piezo electric 
crystal substrate 1 of a different class at this time. Moreover, neither the number of 1 terminal-pair surface acoustic 
wave resonators 4 nor the number of 2 terminal-pair surface acoustic wave resonators 5 is necessarily what was shown 
in the above example. Generally, if cascade connection of many 1 terminal-pair surface acoustic wave resonators 4 or 2 
terminal-pair surface acoustic wave resonators 5 is carried out, and the number which connects is increased, the 
magnitude of attenuation out of band will become large, and an insertion loss will increase. Therefore, the number of 
connection may be chosen as arbitration according to the necessary value of the magnitude of attenuation out of band 
or an insertion loss. 

[0047] Furthermore, in the above examples 1-3, although what has a reflector 3 as 1 terminal-pair surface acoustic 
wave resonator 4 or a 2 terminal-pair surface acoustic wave resonator 5 is used, the surface acoustic wave resonator 
which does not have not only this but the reflector 3, but used only resonance of blind-like electrode 2 the very thing 
may be used. 

[0048] Example 4 drawing 7 is the block diagram showing the example 4 of this invention. For a blind-like electrode 
and 3, as for 1 terminal-pair surface acoustic wave resonator and 6, in drawin g 7 , a reflector and 4 are [ 1 / a piezo 
electric crystal substrate and 2 / an input terminal and 7 ] output terminals. In drawing, on the piezo electric crystal 
substrate 1, the blind-like electrode 2 is arranged, these are electrically connected with 1 terminal-pair surface acoustic 
wave resonator 4, and the inverted L circuit is constituted. 

[0049] Next, actuation is explained. Drawing 8 is drawing for explaining actuation of the example 4 of this invention, 
and 8 is a capacitor. In drawing 8 , between an input terminal 6 and an output terminal 7, 1 terminal-pair surface 
acoustic wave resonator 4 is inserted in a serial, and the capacitor 8 is inserted in juxtaposition, respectively. Since 1 
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terminal-pair surface acoustic wave resonator 4 has an impedance characteristic like drawing 20 as mentioned above, it 
serves as an inductive impedance between resonance frequency fr and antiresonant frequency fa. Since a capacitor 8 is 
a capacitive impedance at this time, the low loss band pass filter as the constant-K filter well known for the propagation 
circuit theory with the same circuit of drawing 8 is obtained. However, in the antiresonant fi-equency fa of 1 terminal- 
pair surface acoustic wave resonator 4, since an attenuation pole is generated, a passage property turns into the property 
of having an attenuation pole in the high region side of a passband, as shown in the continuous line of drawing 9 . 
[0050] In drawing 7 , it has composition which replaced the capacitor 8 of drawing 8 with the blind-like electrode 2. 
The impedance of the blind-like electrode 2 shows the same capacitive property as a capacitor 8 on frequencies other 
than the fi-equency which excites a surface acoustic wave. Therefore, the surface acoustic wave filter shown in drawin g 
7 shows the same property as the filter shown in drawing 8 on frequencies other than the frequency in which the blind- 
like electrode 2 excites a surface acoustic wave. Therefore, a passband property as well as drawing 8 is made to low 
loss. However, on the fi-equency on which the blind-like electrode 2 excites a surface acoustic wave, the electrical 
signal inputted into the blind-like electrode 2 is changed into a surface acoustic wave, and loss of power produces it. 
Therefore, as shown in the broken line of drawing 9 R> 9, on the frequency fi in which the blind-like electrode 2 
excites a surface acoustic wave, the power of an input signal receives loss and the power of an output signal becomes 
small. Therefore, the magnitude of attenuation of a passage property can enlarge on a frequency fi. Since the frequency 
fi by which a surface acoustic wave is excited at this time is freely changeable by changing the electrode finger array 
period of the blind-like electrode 2, it can enlarge the magnitude of attenuation on the frequency of arbitration out of 
band. 

[0051] Example 5 drawing 10 is the block diagram showing the example 5 of this invention. In drawing 1010 , 1 to 7 is 

the same as that of drawing. 7 . In drawing, on the piezo electric crystal substrate 1, the blind-like electrode 2 is 
arranged, these are electrically cormected with two 1 terminal-pair surface acoustic wave resonators 4, and T form 
circuit is constituted. 

[0052] Next, actuation is explained. The configuration of drawing 10 connects the surface acoustic wave filter shown in 
drawing 7 by two pieces and output terminal 7, and packs into one the blind-like electrode 2 located in a line with the 
two-piece juxtaposition which is possible in the center. Therefore, it operates as the same band pass filter as drawin g 7 . 
And rather than drawing 7 , the part and the magnitude of attenuation out of band whose mmiber of stages of a filter 
increases can be enlarged, and a steep filter shape is obtained. The magnitude of attenuation can be fiirther enlarged on 
the frequency of arbitration out of band by changing the frequency by which a surface acoustic wave is excited from 
the blind-like electrode 2 also in this case. 

[0053] Example 6 drawing 1 1 is the block diagram showing the example 6 of this invention. In drawing 1111 , 1 to 7 is 
the same as that of drawin g 7 . In drawing, on the piezo electric crystal substrate 1, the blind-like electrode 2 is 
arranged, these are electrically cormected with 1 terminal-pair surface acoustic wave resonator 4, and the inverted L 
circuit is constituted. However, unlike drawing 7 , between an input terminal 6 and an output terminal 7, the blind-like 
electrode 2 is inserted in a serial and 1 terminal-pair surface acoustic wave resonator 4 is inserted in juxtaposition in 
drawing 1 1 , respectively. 

[0054] Drawing 1 1 as well as drawing 7 operates as a band pass filter. In this case, since an attenuation pole is 
generated in the resonance frequency fr of 1 terminal-pair surface acoustic wave resonator 4, a passage property turns 
into the property of having an attenuation pole in the low-pass side of a passband. However, it cannot be 
overemphasized by changing the frequency by which a surface acoustic wave is excited from the blind-like electrode 2 
like [ drawing 1 1 ] drawing 7 that the magnitude of attenuation can be further enlarged on the frequency of arbitration 
out of band. 

[0055] Example 7 drawing 12 is the block diagram showing the example 7 of this invention. In drawing 1212 , 1 to 7 is 
the same as that of drawin g 7 . In drawing, on the piezo electric crystal substrate 1 , 1 terminal-pair surface acoustic 
wave resonator 4 is arranged, these are electrically cormected with two blind-like electrodes 2, and T form circuit is 
constituted. 

[0056] The configuration of drawing 12 connects the surface acoustic wave filter shown in drawing 1 1 by two pieces 
and output terminals, and packs into one 1 terminal-pair surface acoustic wave resonator located in a line with the two- 
piece juxtaposition which is possible in the center. Therefore, it operates as the same band pass filter as drawing 1 1 , 
and a filter shape steeper than drawing 1 1 is obtained. The magnitude of attenuation can be further enlarged on the 
fi-equency of arbitration out of band by changing the frequency by which a surface acoustic wave is excited from the 
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blind-like electrode 2 also in this case. Furthermore, there is effectiveness which can enlarge the magnitude of 
attenuation in two different bands by changing the frequency by which a surface acoustic wave is excited about the 
blind-like electrode 2 of two upper and lower sides, respectively. 

[0057] In the above examples 4-7, although what made the circuitry of a surface acoustic wave filter inverted L and T 
form was shown, this invention is good also as circuitry of not only this but pi form, and may increase a number of 
stages more. Furthermore, it may leave the capacitor 8 in part to the change of the blind-like electrode 2. Moreover, 
when there are many blind-like electrodes 2, the frequency by which a surface acoustic wave is excited from these may 
be changed according to an individual, and may have the same thing. 

[0058] Moreover, in the above examples 4-7, although the case where 1 terminal-pair surface acoustic wave resonator 4 
and the blind-like electrode 2 had been arranged on the same piezo electric crystal substrate 1 was shown, this 
invention may arrange not only this but 1 terminal-pair surface acoustic wave resonator 4, and the blind-like electrode 2 
on the separate piezo electric crystal substrate 1 , and may use the piezo electric crystal substrate 1 of a different class at 
this time. 

[0059] Example 8 drawing 13 is the block diagram showing the example 8 of this invention. For a blind-like electrode 
and 3, in drawing 1313 , a reflector, and 4a and 4b of 1 terminal-pair surface acoustic wave resonator and 6 are [ 1 / a 
piezo electric crystal substrate and 2 / an input terminal and 7 ] output terminals. In drawing, on the piezo electric 
crystal substrate 1, two or more 1 terminal-pair surface acoustic wave resonators 4 are arranged, these are connected 
electrically, and the ladder form circuit is constituted. Moreover, in 1 terminal-pair surface acoustic wave resonator 4a 
of a serial arm, the electrode finger array period (henceforth the pitch of the blind-like electrode 2) Lis of the blind-like 
electrode 2 and the lattice period (henceforth the pitch of a reflector 3) Lrs of a reflector 3 are changed, and it is 
considering as Lis<Lrs. 

[0060] Next, actuation is explained. The resonance frequency fr of 1 terminal-pair surface acoustic wave resonator 4a 
of a serial arm and the antiresonant frequency fa of 1 terminal-pair surface acoustic wave resonator 4b of a 
juxtaposition arm are made mostly in agreement, and it is made to operate as a band pass filter in drawing 13 . This is 
the same as that of the conventional surface acoustic wave filter shown in drawing 18 . Therefore, the resonance 
frequency fr of 1 terminal-pair surface acoustic wave resonator 4a of a serial arm turns into a center of filter frequency. 
[0061] Drawing 14 calculates change of the resonance fi-equency fir and antiresonant frequency fa when changing only 
the pitch Li of the blind-like electrode 2 using an equal circuit model in the same 1 terminal-pair surface acoustic wave 
resonator 4 as what was shown in drawing 19 , seting the pitch Lr of a reflector 3 constant. Since the axis of abscissa is 
made into Li/Lr, when Li/Lr is 1, the pitch of the blind-like electrode 2 and a reflector 3 becomes equal. Even if it 
changes the pitch Li of the blind-like electrode 2, the distance between the blind-like electrode 2 and a reflector 3 
supposes that it is fixed. Drawing showed that the delta frequency of resonance frequency fr and antiresonant frequency 
fa seldom changed by both resonance frequency fr and the antiresonant frequency fa changing when the pitch Li of the 
blind-like electrode 2 is changed, 

[0062] It is the lower cut off frequency and upper limited frequency of a stop band of a reflector 3 which the drawing 
14 middle point line shows. When the pitch of the blind-like electrode 2 and a reflector 3 is equal, resonance frequency 
fr is almost equal to the lower cut off frequency of the stop band of a reflector 3. Therefore, on a frequency as low than 
resonance frequency fr as possible, since it separates from the stop band of a reflector 3, the reflective effectiveness of a 
reflector 3 becomes small. 

[0063] In drawing 13 , in 1 terminal-pair surface acoustic wave resonator 4a of a serial arm, the pitch Lis of the blind- 
like electrode 2 and the pitch Lrs of a reflector 3 are changed, and it is considering as Lis<Lrs. For this reason, 
resonance frequency fr becomes higher than the lower cut off frequency of the stop band of a reflector 3 so that 
drawing 14 may show. Since it is contained in a stop band also on a frequency somewhat lower than resonance 
frequency fr at this time, large reflective effectiveness is acquired. 

[0064] As stated above, the resonance frequency fr of 1 terminal-pair surface acoustic wave resonator 4a of a serial arm 
is a center of filter frequency. Therefore, by changing the pitch of the blind-like electrode 2 and a reflector 3 like 
drawing 13 , loss by the reflective degradation of the reflector 3 in a frequency lower than a center of filter frequency 
can be made small, and the insertion loss of the filter in a passband can be made small. Moreover, since the frequency 
span which the stop band of the reflector 3 of a serial arm and a juxtaposition arm overlaps can be made large, the 
passband of a filter is made more in a broadband. 

[0065] Example 9 drawing 15 is the block diagram showing the example 9 of this invention. In drawing 1515 , 1 to 4, 
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and 6 and 7 are the same as that of drawing 13 . In drawing, on the piezo electric crystal substrate 1 , two or more 1 
terminal-pair surface acoustic wave resonators 4 are arranged, these are connected electrically, and the ladder form 
circuit is constituted. Moreover, as shown in drawing, when the pitch of the blind-like electrode 2 of 1 terminal-pair 
surface acoustic wave resonator 4a of a serial arm and a reflector 3 is set to LisLrs, respectively and the pitch of the 
blind-like electrode 2 of 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm and a reflector 3 is 
set to LipLrp, respectively, it is referred to as Lis/Lrs<l and he is trying to be set to Lip/Lrp>l. At this time, it is 
Lis/Lrs. <Lip/Lrp is realized. 

[0066] Actuation of an example 9 is the same as that of an example 8. However, in the example 9, also in 1 terminal- 
pair surface acoustic wave resonator 4b of a juxtaposition arm, the pitch Lip of the blind-like electrode 2 and the pitch 
Lrp of a reflector 3 are changed, and it is referred to as Lip/Lrp>l. At this time, compared with the case where a pitch is 
equal, antiresonant frequency fa can be brought more close to the center frequency of the stop band of a reflector 3 so 
that drawing 14 may show. Therefore, the frequency span contained in the stop band of a reflector 3 becomes larger on 
a frequency higher than antiresonant frequency fa. 

[0067] Since it has a center of filter frequency, the spectrum space to which the reflective effectiveness of a reflector 3 
does not fall on a frequency higher than a center of filter frequency at drawing 15 can be extended, and since the 
spectrum space which the stop band of the reflector 3 of a serial arm and a juxtaposition arm overlaps can be made 
large more, the passband of a filter is made by the antiresonant frequency fa of 1 terminal-pair surface acoustic wave 
resonator 4b of a juxtaposition arm in a broadband more than drawing 13 . 

[0068] In addition, in drawing 15 , 1 terminal-pair surface acoustic wave resonator 4a of a serial arm is changing 
mutually those with two piece, and such crossover width of face. Thus, the crossover width of face of 1 terminal-pair 
surface acoustic wave resonator 4 may change, respectively. Similarly, three or more pieces, also in a certain case, 1 
terminal-pair surface acoustic wave resonator 4a of a serial arm may change each crossover width of face, and, as for 
various the methods of change, is considered. This is the same also about 1 terminal-pair surface acoustic wave 
resonator 4b of a juxtaposition arm. 

[0069] At this time, by changing the crossover width of face of 1 terminal-pair surface acoustic wave resonator 4a of a 
serial arm, or 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm, and making crossover width of 
face into a necessary value, the band-pass response of a filter can be approximated to various properties, such as an 
amplitude flat response known for the propagation circuit theory, an amplitude wavelike property (Chebyshev 
characteristic), and a delay flat response, and the property of arbitration can be acquired. 

[0070] Furthermore, although not clearly shown in drawing 15 , it is not necessary to make equal resonance frequency 
fr of 1 terminal-pair surface acoustic wave resonator 4a of two or more serial arms at all, and it may be changed, 
respectively, this mentioned above ~ as - the pitch Li of the blind-like electrode 2, and the pitch Lr of a reflector 3 ~ 
fiirther - these ratios - Li/Lr etc. is easily realizable by changing. Moreover, they may be changed also about the 
antiresonant frequency fa of 1 terminal-pair surface acoustic wave resonator 4b of a juxtaposition arm, respectively. 
Also in this case, the band-pass response of a filter can be approximated to various properties by making resonance 
frequency fr and antiresonant frequency fa into a necessary value. 

[0071] Example 10 drawing 16 is the block diagram showing the example 10 of this invention. In drawing 16 , 1 to 4, 
and 6 and 7 are the same as that of drawing 13 . Like drawing 13 , on the piezo electric crystal substrate 1, two or more 
1 terminal-pair surface acoustic wave resonators 4 are arranged, these are connected electrically, and the ladder form 
circuit is constituted. Moreover, in drawing 1313 , 1 terminal-pair surface acoustic wave resonator 4a of a serial arm 
adjoins and arranges four a3 1 terminal-pair surface acoustic wave resonators of those with three piece, and these serial 
arm among five 1 terminal-pair surface acoustic wave resonators 4. 

[0072] Actuation of an example 10 is the same as that of an example 8 and an example 9. However, in the example 10, 
distance between an input terminal 6 and an output terminal 7 can be shortened compared with the case where 1 
terminal-pair surface acoustic wave resonator 4a of the serial arm of the same number and 1 terminal-pair surface 
acoustic wave resonator 4b of a juxtaposition arm have been arranged altemately, by three adjoining and arranging 1 
terminal-pair surface acoustic wave resonator 4a of a serial arm. Therefore, since the die length of the wire which 
connects 1 terminal-pair surface acoustic wave resonator 4a of a serial arm, or a track can be shortened and effect of 
these resistance components can be lessened, the small surface acoustic wave filter of an insertion loss is obtained. 
[0073] At this tune, conversely, the die length of the wire which connects 1 terminal-pair surface acoustic wave 
resonator 4b of a juxtaposition arm, or a track will become long, and its resistance component will increase. However, 
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since the impedance of a juxtaposition arm is large with infinity mostly from the first in the pass band of a filter, even if 
a resistance component increases, the insertion loss of a filter hardly changes but the property of low loss is acquired. 
[0074] In the above examples 8-10, although the case where 1 terminal-pair surface acoustic wave resonator 4 had been 
arranged on the same piezo electric crystal substrate 1 was shown, this invention may arrange not only this but 1 
terminal-pair surface acoustic wave resonator 4, and the blind-like electrode 2 on the separate piezo electric crystal 
substrate 1 , and may use the piezo electric crystal substrate 1 of a different class at this time. Moreover, with what was 
shown in the above example, the nimiber of 1 terminal-pair surface acoustic wave resonators 4a and 4b may not be 
restricted, but may be chosen as arbitration according to the necessary value of the magnitude of attenuation out of 
band or an insertion loss. 

[0075] Example 1 1 drawing 17 is the block diagram showing the example 1 1 of this invention. In drawing 17 , 4a, 4b, 
6, and 7 are the same as that of drawing 18 , drawing 13 R> 3, etc., and 9 is an inductor. Two or more 1 terminal-pair 
surface acoustic wave resonator 4a of a serial arm and 1 terminal-pair surface acoustic wave resonator 4b of a 
juxtaposition arm are cormected to a ladder form between an input terminal 6 and an output terminal 7 like drawing 
1313 . However, unlike drawing 13 , in drawing 17 , the inductor 9 is connected to a serial or juxtaposition to 1 
terminal-pair surface acoustic wave resonator 4. Furthermore, the inductor 9 is connected ranging over two or more 1 
terminal-pair surface acoustic wave resonators 4. 

[0076] Actuation of an example 1 1 is the same as that of an example 10 from an example 8, and it operates as a low 
loss band pass filter. However, in the example 1 1, the inductor 9 is connected to a serial as opposed to 1 terminal-pair 
surface acoustic wave resonator 4. If the impedance characteristic which doubled 1 terminal-pair surface acoustic wave 
resonator 4 and the inductor 9 is considered at this time, the imaginary part of a part impedance which connected the 
inductor 9 will become large at the whole to the impedance independent [ 1 terminal-pair surface acoustic wave 
resonator 4 ] shown in drawing 20 . Therefore, although antiresonant fi:equency fa does not change, resonance 
frequency fr becomes low, and the delta frequency of fr and fa becomes large. Moreover, when an inductor 9 is 
connected to juxtaposition, the imaginary part of the inverse number of a part impedance which cormected the inductor 
9 becomes small at the whole. At this time, although resonance frequency fr does not change, antiresonant frequency fa 
becomes high, and the delta frequency of fr and fa becomes large too. 

[0077] Thus, the delta frequency of the resonance frequency fr of 1 terminal-pair surface acoustic wave resonator 4 and 
antiresonant frequency fa can be seemingly enlarged by connecting an inductor 9. Therefore, in the passage property of 
the filter shown in drawing 21 , frequency spacing of two attenuation poles can be made large, and a sxirface acoustic 
wave filter with wide pass band width is obtained. 

[0078] Furthermore, in the example 1 1, the inductor 9 is connected ranging over two or more 1 terminal-pair surface 
acoustic wave resonators 4. As already stated, on the frequency which is distant from the passband of a filter, 1 
terminal -pair surface acoustic wave resonator 4 shows a capacitive impedance characteristic. Therefore, by connecting 
the inductor 9 which has an inductive impedance, the passage signal in the outside of a band can be negated mutually, 
and an attenuation pole can be made in a passage property. Therefore, the large surface acoustic wave filter of the 
magnitude of attenuation out of band is obtained. 

[0079] In an example 1 1, an inductor 9 needs to use nothings that were shown in drawing 17 R> 7, and the 
effectiveness of this invention is acquired by cormecting at least one inductor 9. What kind of thing is sufficient as the 
structure of an inductor 9, for example, it may be formed on the same piezo electric crystal substrate 1 as 1 terminal- 
pair surface acoustic wave resonator 4, and may consist of metal wires etc. When enclosing 1 terminal-pair surface 
acoustic wave resonator 4 with a package, an inductor 9 may be stored in the same package, and an inductor 9 may be 
formed outside and you may connect. Furthermore, the connection method of an inductor 9 can use not only a thing but 
the various approaches shown in drawing 17 R> 7. 

[0080] It sets in the above examples 1-11, and that by which the single crystal also formed the piezo-electric thin film 
in other substrates may be used, and if a surface acoustic wave is excited, whatever the ingredient of the piezo electric 
crystal substrate 1 may use, it is not cared about. Moreover, with a Rayleigh wave, a surface acoustic wave is not 
restricted, and even if it uses surface waves, such as the so-called false surface acoustic wave, it does not interfere. 
Furthermore, in the above example, the same or the thing which connected two or more different 1 terminal-pair 
surface acoustic wave resonators 4 and blind-like electrodes 2 to a serial or juxtaposition may be used instead of 1 
terminal-pair surface acoustic wave resonator 4 used as a circuit element, or the blind-like electrode 2, and the 
effectiveness of this invention is acquired also in this case. 
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[0081] 

[Effect of the Invention] According to invention of claim 1, since the surface acoustic wave filter was constituted using 
both 1 terminal-pair surface acoustic wave resonator and 2 terminal-pair surface acoustic wave resonator, it is effective 
in being able to negate spurious one of 2 terminal-pair surface acoustic wave resonator in the attenuation pole of 1 
terminal-pair surface acoustic wave resonator, and the large surface acoustic wave filter of the magnitude of attenuation 
out of band being obtained by low loss. 

[0082] According to invention of claim 2, since 1 terminal-pair surface acoustic wave resonator and the above- 
mentioned 2 terminal-pair surface acoustic wave resonator were connected to the symmetry to the input terminal and 
the output terminal, the impedance of an input terminal and an output terminal can be made equal, and it is easy to take 
adjustment with an external circuit, and effective in a low loss surface acoustic wave filter being obtained. 
[0083] Since 2 terminal-pair surface acoustic wave resonator which has three or more blind-like electrodes was used 
according to invention of claim 3, it is effective in the large surface acoustic wave filter of a passband being obtained. 
[0084] Since 1 terminal-pair surface acoustic wave resonator and the blind-like electrode which excites a surface 
acoustic wave were connected to the ladder form according to invention of claim 4 and claim 5, it is effective in being 
able to change an input signal into a surface acoustic wave on a specific frequency out of band, and the large surface 
acoustic wave filter of the magnitude of attenuation out of band being obtained on this fi-equency. 
[0085] Since the electrode finger array period of the blind-like electrode of the above-mentioned 1 terminal-pair surface 
acoustic wave resonator of the surface acoustic wave filter which connected 1 terminal-pair surface acoustic wave 
resonator to the ladder form, and the lattice period of a reflector were changed according to invention of claim 6, the 
stop band of a reflector can be used effectively and it is effective in the large surface acoustic wave filter of a passband 
witii a small insertion loss being obtained. 

[0086] According to invention of claim 7, since predetermined relation was made to fill the electrode finger array 
period of each blind-like electrode, and the lattice period of a reflector by 1 terminal-pair surface acoustic wave 
resonator of a serial arm and a juxtaposition arm, the stop band of a reflector can be used still more effectively and it is 
effective in the still larger surface acoustic wave filter of a passband being obtained. 

[0087] According to invention of claim 8, since at least one resonance frequency was changed with others among 1 
terminal-pair surface acoustic wave resonators of a serial arm, the surface acoustic wave filter which has a necessary 
band secret communication fault property is obtained, 

[0088] According to invention of claim 9, since at least one antiresonant frequency was changed with others among 1 
terminal-pair surface acoustic wave resonators of a juxtaposition arm, the surface acoustic wave filter which has a 
necessary band secret communication fault property is obtained. 

[0089] According to invention of claim 10, since 1 terminal-pair surface acoustic wave resonator of two or more serial 
arms has been arranged adjacently, the track between input/output terminals etc. can be shortened and it is effective in 
the small surface acoustic wave filter of an insertion loss being obtained. 

[0090] Since according to invention of claim 111 terminal-pair surface acoustic wave resonator was connected to the 
ladder form and the inductor was connected further, pass band width is wide and the large surface acoustic wave filter 
of the magnitude of attenuation out of band is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 3rd partition of the 7th section 
[Publication date] February 12, Heisei 1 1 (1999) 

[Publication No.] Publication number 6-260876 
[Date of Publication] September 16, Heisei 6 (1994) 
[Annual volume number] Open patent official report 6-2609 
[Application number] Japanese Patent Application No. 5-48055 
[International Patent Classification (6th Edition)] 

H03H 9/145 
9/64 

[FI] 

H03H 9/145 Z' 
9/64 Z 

[Procedure revision] 
[Filing Date] July 1, Heisei 5 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 5 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 5] The surface acoustic wave filter characterized by transposing some above-mentioned blind-like electrodes of 

the surface acoustic wave filter which connected to the ladder form 1 terminal-pair surface acoustic wave resonator and 

the blind-like electrode which excites a surface acoustic wave to a capacitor. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0002 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0002] 

[Description of the Prior Art] Drawing 18 shows the configuration of this conventional kind of surface acoustic wave 
filter shown in reference "the Institute of Electronics, Information and Communication Engineers technical research 
report (supersonic wave)", US 92-52, and pp.9-16. In drawing 18, 4a and 4b of 1 terminal-pair surface acoustic wave 
resonator and 6 are [ an input terminal and 7 ] output terminals. In drawing, two or more 1 terminal-pair surface 
acoustic wave resonator 4a inserted in a serial arm and 1 terminal-pair surface acoustic wave resonator 4b inserted in a 
juxtaposition arm are connected to a ladder form between an input terminal 6 and an output terminal 7. The general 
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configuration of 1 terminal-pair surface acoustic wave resonators 4a and 4b in drawing 18 is shown in drawing 19. As 

for a piezo electric crystal substrate and 2, in drawing 19, 1 is [ a blind-like electrode and 3 ] reflectors. On the piezo 

electric crystal substrate 1, the blind-like electrode 2 and two reflectors 3 are arranged, and 1 terminal-pair surface 

acoustic wave resonator 4 is constituted. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 00 1 8 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] The surface acoustic wave filter concerning invention of claim 5 is characterized by transposing some above- 
mentioned blind-like electrodes of the surface acoustic wave filter which connected to the ladder form 1 terminal-pair 
surface acoustic wave resonator and the blind-like electrode which excites a surface acoustic wave to a capacitor. 

[Procedure revision] 

[Filing Date] August 28, Heisei 9 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the surface acoustic wave filter characterized by having 2 terminal-pair surface acoustic wave resonator 
with which cascade connection of the above-mentioned surface acoustic wave resonator was carried out to 1 terminal- 
pair surface acoustic wave resonator and this 1 terminal-pair surface acoustic wave resonator in the surface acoustic 
wave filter which comes to connect two or more surface acoustic wave resonators electrically. 
[Claim 2] The surface acoustic wave filter according to claim 1 characterized by connecting the above-mentioned 1 
terminal-pair surface acoustic wave resonator and the above-mentioned 2 terminal-pair surface acoustic wave resonator 
to the symmetry to the input terminal and output terminal of the above-mentioned surface acoustic wave filter. 
[Claim 3] The above-mentioned 2 terminal-pair surface acoustic wave resonator is a surface acoustic wave filter 
according to claim 1 characterized by having three or more blind-like electrodes, 

[Claim 4] The surface acoustic wave filter characterized by having 1 terminal-pair surface acoustic wave resonator and 
the blind-like electrode which is connected to this 1 terminal-pair surface acoustic wave resonator at a ladder form, and 
excites a surface acoustic wave. 

[Claim 5] The surface acoustic wave filter according to claim 4 characterized by transposing some above-mentioned 

blind-like electrodes to a capacitor. 

[Claim 6] In the surface acoustic wave filter which comes to connect 1 terminal-pair surface acoustic wave resonator of 
the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above-mentioned 
juxtaposition arm with a ladder form, using 1 terminal-pair surface acoustic wave resonator as the component of a 
serial arm, and a component of a juxtaposition arm At least one of the above-mentioned 1 terminal-pair surface 
acoustic wave resonators is the surface acoustic wave filter characterized by having a blind-like electrode and a 
reflector and the electrode finger array period of the above-mentioned blind-like electrode differing from the lattice 
period of the above-mentioned reflector. 

[Claim 7] As the component of a serial arm, and a component of a juxtaposition arm, 1 terminal-pair surface acoustic 
wave resonator which has a blind-like electrode and a reflector is used. In the surface acoustic wave filter which comes 
to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair 
surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form The electrode finger 
array period of the above-mentioned blind-like electrode of 1 terminal-pair surface acoustic wave resonator of the 
above-mentioned serial arm, and the lattice period of the above-mentioned reflector, respectively Lis, the time of being 
referred to as Lrs and setting the electrode finger array period of the above-mentioned blind-like electrode of 1 
terminal-pair surface acoustic wave resonator of the above-mentioned juxtaposition arm, and the lattice period of the 
above-mentioned reflector to LipLrp, respectively ~ Lis/Lrs < — Surface acoustic wave filter characterized by 
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considering as Lip/Lrp. 

[Claim 8] It is the surface acoustic wave filter characterized by at least one of 1 terminal-pair surface acoustic wave 
resonators of the above-mentioned serial arm differing in resonance frequency from 1 terminal-pair surface acoustic 
wave resonator of other above-mentioned serial arms in the surface acoustic wave filter which comes to connect 1 
terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic 
wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 terminal-pair surface acoustic 
wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 

[Claim 9] It is the surface acoustic wave filter characterized by at least one of 1 terminal-pair surface acoustic wave 
resonators of the above-mentioned juxtaposition arm differing in antiresonant frequency from 1 terminal-pair surface 
acoustic wave resonator of other above-mentioned juxtaposition arms in the surface acoustic wave filter which comes 
to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and 1 terminal-pair 
surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 terminal-pair 
surface acoustic wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 
[Claim 10] The surface acoustic wave filter characterized by to have had two or more 1 terminal-pair surface acoustic 
wave resonators of the above-mentioned serial arm, and to have arranged at least two of 1 terminal-pair surface 
acoustic wave resonators of two or more above-mentioned serial arms adjacently in the surface acoustic wave filter 
which comes to connect 1 terminal-pair surface acoustic wave resonator of the above-mentioned serial arm, and I 
terminal-pair surface acoustic wave resonator of the above-mentioned juxtaposition arm with a ladder form, using 1 
terminal-pair surface acoustic wave resonator as the component of a serial arm, and a component of a juxtaposition 
arm. 

[Claim 1 1] The surface acoustic wave filter characterized by having connected I terminal-pair surface acoustic wave 
resonator of the above-mentioned serial arm, and 1 terminal-pair surface acoustic wave resonator of the above- 
mentioned juxtaposition arm to the ladder form, and connecting an inductor, using 1 terminal-pair surface acoustic 
wave resonator as the component of a serial arm, and a component of a juxtaposition arm. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0014] 

[Means for Solving the Problem] The surface acoustic wave filter concerning invention of claim 1 is characterized by 

carrying out cascade connection of 1 terminal-pair surface acoustic wave resonator and the 2 terminal-pair surface 

acoustic wave resonator to a surface acoustic wave resonator electrically. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] The surface acoustic wave filter concerning invention of claim 2 is characterized by connecting the above- 
mentioned 1 terminal-pair surface acoustic wave resonator and the above-mentioned 2 terminal-pair surface acoustic 
wave resonator to the symmetry to the input terminal and output terminal of the above-mentioned surface acoustic 
wave filter. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 00 1 6 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] The surface acoustic wave filter conceming invention of claim 3 is characterized by having 2 terminal-pair 

surface acoustic wave resonator which has three or more blind-like electrodes. 

[Procedure amendment 5] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] The surface acoustic wave filter concerning invention of claim 4 is characterized by having 1 terminal-pair 

surface acoustic wave resonator and the blind-like electrode which is connected to this 1 terminal-pair surface acoustic 

wave resonator at a ladder form, and excites a surface acoustic wave. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] The surface acoustic wave filter conceming invention of claim 5 is characterized by transposing some above- 
mentioned blind-like electrodes to a capacitor. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0025 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0025] 

[Function] Since according to invention of claim 1 cascade connection of 1 terminal-pair surface acoustic wave 

resonator and the 2 terminal-pair surface acoustic wave resonator was carried out electrically and the surface acoustic 

wave filter was constituted, spurious one of 2 terminal-pair surface acoustic wave resonator can be negated in the 

attenuation pole of 1 terminal-pair surface acoustic wave resonator, and the large surface acoustic wave filter of the 

magnitude of attenuation out of band is obtained by low loss. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] According to invention of claim 2, since 1 terminal-pair surface acoustic wave resonator and 2 terminal-pair 

surface acoustic wave resonator were connected to the synmietry to the input terminal and output terminal of a surface 

acoustic wave filter, the impedance of an input terminal and an output terminal can be made equal, it is easy to take 

adjustment with an external circuit, and a low loss surface acoustic wave filter is obtained. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0027 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0027] Since it had 2 terminal-pair surface acoustic wave resonator which has three or more blind-like electrodes 

according to invention of claim 3, the large surface acoustic wave filter of a passband is obtained. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0028] Since 1 terminal-pair surface acoustic wave resonator and the blind-like electrode which excites a surface 

acoustic wave were connected to the ladder form according to invention of claim 4 or claim 5, an input signal can be 

changed into a surface acoustic wave on a specific fi-equency out of band, and the large surface acoustic wave filter of 

the magnitude of attenuation out of band is obtained on this firequency. 

[Procedure amendment 1 1] 

[Document to be Amended] Specification 
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[Item(s) to be Amended] 0081 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0081] 

[Effect of the Invention] Since according to invention of claim 1 cascade cormection of 1 terminal-pair surface acoustic 

wave resonator and the 2 terminal-pair surface acoustic wave resonator was carried out electrically and the surface 

acoustic wave filter was constituted, it is effective in being able to negate spurious one of 2 terminal-pair surface 

acoustic wave resonator in the attenuation pole of 1 terminal-pair surface acoustic wave resonator, and the large surface 

acoustic wave filter of the magnitude of attenuation out of band being obtained by low loss. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0082 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0082] According to invention of claim 2, since 1 terminal-pair surface acoustic wave resonator and 2 terminal-pair 

surface acoustic wave resonator were connected to the symmetry to the input terminal and output terminal of a surface 

acoustic wave filter, the impedance of an input terminal and an output terminal can be made equal, and it is easy to take 

adjustment with an extemal circuit, and effective in a low loss surface acoustic wave filter being obtained. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0083 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0083] Since it had 2 terminal-pair surface acoustic wave resonator which has three or more blind-like electrodes 

according to invention of claim 3, it is effective in the large surface acoustic wave filter of a passband being obtained. 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0084 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0084] Since 1 terminal-pair surface acoustic wave resonator and the blind-like electrode which excites a surface 
acoustic wave were connected to the ladder form according to invention of claim 4 or claim 5, it is effective in being 
able to change an input signal into a surface acoustic wave on a specific frequency out of band, and the large surface 
acoustic wave filter of the magnitude of attenuation out of band being obtained on this fi^equency. 
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*)Oa:|^«fC, 02 0tc^L;tJ:3;^d:'Y>tf-y>X!|* 

A;b^^6trA;^7L?^ca^{g^^^, ^mmm^i x 

Tti'r-<Ta5:^i®-^7t3iljgU. J^*S/^Sc»f aT« 
±<ilia-&r«Sffi7!^^^i;^. L;t;!?t-:>T, 03 (a) 

[0 0 3 7 ] 0 1 tciofrt-s 2 iSS^*f#i±*®&^^ 
lissti. m2zt,nmz. 03 (b) tc^Tct^/cca 

[0 0 3 8] 0UC;feliTti. ±IB 1 i^^^t^ 

tt^ffiifi^^SS 4 ±IB 2 «S^*t5Ptt^MiS^^iig 5 

t,^mm,^m,\^fzm'f^t.Ur>^\^^. ^^\z. laiT 

ti. 03 (a) OMSSf a<i:, 03 (b) a)xyU7 

'xti^^\:.^^^Wi ^i^. mm\.<u^^'^\z. ±S5 

ia^M^tt^®&^®gg4i:. ±IB2a^^5P^t^® 

0 3 (c) \z7fdr^o\zf^^. ±ie2«^*f5Ptt 
Sc^^^4oi)iaa(Cct-::)TiT'&m$n> »«^^«^a 

[0 0 3 9] ^^►trCCOi:^, 2«S^Jt»tt^fflift^S 
S5C0ffiii^^<i:. l«^*^!¥tt^ffiS*ligg4(D^Ji 
f r Afrits (SI? L<T#^C7)T, 23S^^5Pt4^ 

ffiift^Jggg 4 $ iBi c: (C J: -5}$ AtiSfeOtilratji/jN 

^l^. L;^c;:)^oT. 2«T*f#tt^®&^tMf§5 

50 [0040] %mm 2 
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9 

r:>^Z>mmL. iilB2OC0 1ffl^*f#1±gffi&*ligg4 
t ±iH 2 «^ *f ?¥tt^ffii6^^Mg§ 5 <h A:^ffl^ 6 ^ 

S 1 S8^**»1t«®ift*SS4 1 2 «8^*t»tt^®iSc* 
ffi»^^tig84^20ffl^^Tl^'5fcdi), 03 (a) lr4ott 
[0 0 4 2] !a4(c:4D^^TIr^. »tt^Sac>'>f 

©KO-r >tr— i$^>Xt^, al«I^— "C^^tJj^^. 134 CD 

[0 04 3] mmm 3 

mb\t. C<Z)5g^c7)*J60iJ3^^TmiaT$>^o 13 5 
l::43V^T, 1 7tiig 1 ^I^*llcot><7)T^^o m\z^ 

V^T. /£mf*:S«l±{C, 2«^*f#tt^®ife^^§§5 
€reaEU, ^OMffi(tClS^?*»tt«®ife*«S4<£:2 
±IB2 0<Dl«^*f#tt^®&*|g§§4<J:± 
te 2 S8T*r5¥ ttSffiift*Mg§ 5 t WlCg^Sgg UT l> 
-So ^i^\Z. 2ia^*t»14SffiiS^^liS5i:LxT, T/f 

[0 0 4 4] ^tr> S!)f^lcoi.JTItt?grs. HStciJtt 
^ 1 3iii^*t»tt*aiaE*«884 1 2 }S^*t»tt«fflifi* 

T^T2;ii:*tft5^-Hi:;5^±i;. 13 2 4 fc^L-fcRM^ 
«l, 0 ;*c^ctli;^:- H i: 2 K®*«jgiftSt©ll 



(6) #W¥ 6-260876 
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[0 0 4 5] LA^fc, 0 6 « 0 ^^J^tftt- H t 2 

0 2 4©jk**i;t-KtS^* 

5 tl43tt^ 3 miiJgcO 2 5 <n>:f3 

i)\ 0 2 3 lc43tt-5 2 mffiJgW 2 !S3^3k*5¥tt^Bft^^ii 

[0 0 4 6] t;±<7)*ifi«»J 1*^^,3 lC*>ViT 14, 1 

9tmit:in\zmibr, issT-M#tts®&*igS4i:2 

EgbTt)J:<. c:«)t#SJS:4aii®ffill*^SSl S 
fflt^TfcJ:!.^. ^tz, li^^?t#14^ffiJfe*Jg8§4©Sc 
■^2«T5tt3*tt^ffiiK*J6S5<D|&tt. JE;±©*iS«»JlC 

[0 0 4 7] iil.±CD5liStBJl*^b3tC*3liT 

l^^*t»tt«ieft«16fg4^2J8^^cf»14^iiDift 

cnjcise.-r. KS*s3€:*s-r-rfe*n4^«S2 

[0 04 8] SlSSt^J 4 

30 jw*5t,»T. ittum^^ss, 2«-rfc*n4*mffi. 3«r 

li®??ct#tt*ffi&^*^S4i:, -r/t*n^mffi2«:iES 
•5. 

[0 0 4 9] ^Iw, »lf^tC^ViTI5i§g-r-5. 0 8tt, C 
®^§g®*lifi««l4©®ifP«:ittWT-5fc»e)©0T*O, 8 

«^7i:OFBllc, l«T*|-#14affiifi*li^ 4^1151] 
4(? tw. +-\'A->:5' 8?&M5"Jlr. ^-n^enif A 1 
«?-*t3!iStt«ffiiSt*JgS4«. 02 0 

SEIS f r tR^Jg/gifilSc f a twrBlTSf^tt-f >tf-^' 
>X<i:)^j:-2>. .C05t#. + + /-?->^' 8 «^ffltt<D-f >e 
-^^^XTft-SOT. 08©lHl85tt. eSligKJliftT^ 
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It 

[0 0 5 0] 0 7T«, ia8ro=^^-V/-?->^8S:, -ttztX 
Ufe*<oT, )iii«iS#ttfc0 8i[^t$tCig;ffl^t3t?# 

a 2 ©«e*Bsa5iij5 w A« c t J: 0 e * A ^ 

#<-r'5::<J:»'T€r-5). 

[0 0 5 11 ^««aj5 

lai oti, .rcD^?qcoiiii«sj5S>^-ri8^0-r?*-5. 0 
[0 0V5 21 '^iz. mmz-D\,^rsim-r^. mio<Dm 

;t'tH*imS2€:l-3lc:Si:fcfet)«-C»-5. LfcA^-^ 

•r/fn«ms2A^e,pi4Sffijdi7!>t®!i^^n 

[0 0 5 3] 6 

S4i:. ■r;t*nt^m^2S:i2gu, zti<b'^mn.mz& 

mL. j!»L}gl5l!SS:«|^UTti*, 01 IT 

tt. 07tS/<fi3. •A:'Ji«^6<>:ai;'3«^^7i:roFB^tr. 
■rif*a«m®2*it9iJIZ. l)^g^M5^tt«S&*«g4 

[0 0 5 4] 01 1 t>. 0 7tl^j^lIA*>H/^7.7w;i' 

li8§4<D^MJ^iSSS:f rTfi^SSAi^D-SO-C, iliS^ 

01 1 fc0 7 tll<it'-r/5:n««ffi2 7!;^^,#ttS 



(7) #M¥ 6-260876 

12 

[0 0 5 5] ^ifiW7 

01 2«. c:O5!?g©3liSW7Sr^-rfilfiE0-CS.'5.-0 
12Jc43tiT, l*^e.7«0 7 t|^)|i(Dt)WT*-5. 0 

icjsir^T. mn»mm.i±\z. 2o«)-rfc*n«a«i2 
isa?ji*#tt^ffiK^^MS4 4ESix. ::n^.*m 

[0 0 56] 01 2®«5^tt. 01 HzmLft^fi^m 

#s 2 m^mzm/vfz 1 i^^M#it«®ffic^^igs^£ 1 -o 

iZt.tlif)ft^<0-V$>^, L.fc*ioT; 011tl^fil©A* 
>K/'?X7^;i/^'tUTi()f^L. 01 1 J:Dfcm(S;'j:7 

-<J^^!^^4*i^#e.n^), c:o«^=b. -rfc*nttsffi2*» 
•c^«>. ±T2-po-rfc*ntt«ffi2Jcot»T. 

[0 0 5 7] «±rog|M«SJ4;i^e> 7»c43i,iTa. WiS^ 

ffiiS7-c;i.:5'co[5i?§«i^^. mi^m^Tmtbrz^<Diz 

[0 0 5 8] «Ji<0*igtfiJ4die. 7JC*3l,iTt4. 

Offimg«l±»CiagLfe«^&S^UfcA^ *5!W14 

cnicK6,-r. i«T^M5Ptt«ffife*tigg 4 trfcnw 
mmzt^m'^<r>mm{^mw.i±izBimLxt>^<. c 

[0 0 5 9] |liS««J8 

0i3f4. :i(D^m<D^mm8^^-tmi&mx$>^, 0 

1 3 {ri5V>T, 1 t4ffim(tS«. 2 tt-rfc*tH*«S, 3 
(4KWi§. 4a. 4b«l«?^*5Ptt^ffi«E^^!BS, 6 

-^0 SS1±(C. lia^^#1t^®«i^^^ig4*ffllSfiSBg 

ita?'JiiroiS8T*+#ttSffiiS*JgS4 a(l^ 

t^T. •rfc*tn^ss2wmg«Ea^j^w (wt, rfc'n 

<^mffi2©t:-y5=-tt»'5) List, RWS3<Dt&^IE 
^IJJ^W (KilT. KI*g|3rotf«y5^ttJ'5) LrstSS 
ntb-tt. L i s <L r s tLTliS. 

[0 0 60] -Aiz, mmz-Di^xsiBn-r^. 0 1 3 (c*3 
ir^T, m^nmo 1 ^^^t#tt«ffift*ss 4 a (D^mm 

f r tafeyiJffiSro lS8^5kt#ttSffiiS^^gg4 hOR 
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23 

[0 0 6 1] lai A\t. mi 9\z^vrz.^<Dtm^(Di 

L r •r/i:nttm@2(Dt!^y^L i O 

-So eifflt^L i /L r ^LTl^i-SCDT, Li/Lr3^U 

[0 0 6 2] 1 4 4'.^«lT*LTli^C0tS, J^«i§ 3 

[0 0 6 3] 013 x\it. m.mm(o i s8^*f#ttgM& 

^^SS4 a{3;feliT, T/^nttffiffi 2 (D b! *y ^ L i s 

t. jSltg§3C7)t:v5^L r s t^m^Si^'ti:. L i s<L 

*«^ft»f rfiM»t883 07.K^yyA>K<7)TK;^ife 

[0 0 6 4] H5{3t)ai-<;^J:'5fc. m.mm(oit^j'if^^ 
^L-m^i&ikLU-DX^^^. j;oT, T/cnttms2 <hj^it 

g3<7)tf*y^€:01 3c0J:'5t::iE^'5ri:H.i;0, 
;i/^co45/C.>il&SJ:0{£t'^i^«»T(D^#t§§3<0;KI+?;6 

[0 0 6 5] mmm 9 

*f3»ttStSift^tjg8g4*is»fiEaL, ^ines^^w 

ck tc. B^J^c^ 1 «^»5¥ttS®i6^1ig§4 a OT^'c 



18) «fPB¥6-2 6 0 8 7 6 

b<DTAcn*fema2:fej;i;:j53*S3<Dtr*y5^^> -en* 

nL i p. Lri^tLtzt^. Lis/Lrs<lt 
i^^O, L i p/L r p> 1 (t^^C^ct-plcLTV^-So 
C(Ot^. Lis/Lrs <L i p/L r pTi^^^Olx 

[0 0 6 6] mmmdommt. mmmstmmx^ 
mi^ms4b{z^\^^xh. -r/fn«m«i2(obru/^L i 

70 P<i:S«S3<De^y^L r p<h^S/cCbit. L i p/L 
r p>l .hUTt^^o c:<0<h^. 01 4;6^«^5i^;!?^^cfc'5 

b:y^f)^mL\^^m^iZlt-<. ^^fi/l&iS f a 
S*S3<7>xhv:?'A>H(D*/iL>^ift»{;:, iiOifff+frt-S 

m^t&^x\ Kmm3<D7.hy':/j'i>\^\z^^n^mi&Sf. 

[0 0 6 7] mmm<D 1 t^^n^itmm^^mm 4 b o 

^ztf}^x^. m.mmtmmm(DRm^3(Dyshy^/^ 

[0 0 6 8] /c£:fe, m 1 5 Tt^, it^J^CD 1 
^CDl«-?M»tt^®iS^li^4 a;^^3i@l^±^'g>«^ 

30 \tm^^^^n^. zn\t. m^jwcd i «^sct»tt«® 

[0069] ;z<Dt^. it^J®6o 1 «^?ct#tt^Sife* 
lis 4 a -^M^Jiao 1 4 b 

y ^ (D^^mm^^ ^ . &mmmmmxm ^ ^ i -v . ^ 

[0 0 7 0] lai 5Tti§g^UTVi;ij:l.^;f:?i, m 

40 ik(Dm.nm(D i sa-? «3*ttssa[*ss 4 a o^^^is 

5^Li^. JSSt^3(Dt:^y^L r , ^ e>{Icn^C0itL 
^tz. M^J)^<7)lS^^5Ptt^ffiife*Mg§4 b<DS*^ 
Z.<om%\Z^. «S^ftSficf r^R^jg^Sc&f a 
$r ffl ^ II oSilil r ^ d <J: t!?^ T e ^ o 

50 [0 0 7 1 ] ^mm 1 0 



15 

«(Dt>oT*^p ^i3<hi^«t3, mmw&mi±\z. 
[0 0 7 2] ^igfl»ji o<D»ifPt). ^i6««j8i5ctr;j^ifi 

1 ^^»^ttS®ifi^Mg§4 a ^ 3 O^J^bTSB^r^ 
4 a;fe.i:^M3njW0 1«^«3Ptt^®»«Jig4 b^S 

[0 0 7.-3] C<Z>i:€r. m\Z. M3?iJlte<^ 1 

[0 0-7 4] i^±CO|£-;te0iJ8 7{>^^ 1 Olc4o(.^Tt^, 1« 

iigg4a. 4b<Dmt. i^±(Dmmm\zmi^rz^<Dh\t 
[0 0 7 5] mmm 1 1 

0i7ii, z.<Dmm(Dmmmi i^mrm^mx$>^o 

mi 7 \Z^\,^X. 4 a. 4 b. 6, 7 \t. 018-^1^1 

i3tmm\z. mmm(Di«^$^t^fkmmik^m^4 a 

6tihtit^T7(Dm\z. m^mmi'Bizi^^^Lxi^^^o 
mi 7x{tmi 3tm^ji0. 'i>y^^9^i 

mmLx\^^^o ^^\z^>y^i^9^. issfcMoisT 

*fWtt^M&*^S4tc*/i;6^'::?T}ggEUTli'5>p 
[0 0 7 6] ^Jfi^aji KDffijf^t), *ifiCT8;5>^e»^ifi0lJ 



(9) #B8¥6-2 6 0 8 7 6 

16 

^i^M^itmmi&^m^4\znLx. b^jii^ 

m2o\z^^Lrzii®^n^i±mmi&^m^4mn<D 
-i>\z:-y>x{znLx. ^ >y^^9^\^m.i^rzi^^ 
>\±-^>7.(o^m^±w\z±^<u^. ^-dx. ^« 

^o^9^im\z^m.\^tz^'^\z\t,. ^>y^^9^m 
10 mLft^^ >\:^-y>7.(Dm1k(D&m^±mz^\^^ < u 

mi&^f ay)m<f^^. ^ItiXDs frtfat<Dm&^ 

[0 0 7 7] c<Dj:^\z. -(>y^^9^titi^r^zt 
\z^o. im^n^i^mm&^m^4(D^mm^t&^f r 
tK^mm&si: f a t(om&^m^^ M.m±: k^<x^ 
^o^Lftf)^^x. m2 1 \z^Lft yTlv^^mm^mz'^ 

20 [0 0 7 8] ^^\z. ^mmi ix\t. -iy^^^9^ 

WL9Lm<0 1 iaT^5*14^®Sc^^S&4 \Z^tiii^r>X^m 

UTi^^'^o 'rx\zm^tz^o\z. y^)v^<Dmm^m^ 
^mnrzmm,9LX\t. imi-tm^nmi&^mm4\t^ 

[0 0 7 9] mmm 1 1 \z^^^x. < 9 1 

so 7JC^L.;^c^T(7)t><^€:ffil^^'5)i£:^^t^/ci:<. {i^/j:<<h=b 
T«I^LT=bctV^o li^^^?*tt^®fe^M^4^/^^y 

y-v^dttA-r^^^tcti. ^y^^^9^n~nv'T 

[0 0 8 0] \lk}z(D^mmit^^ 1 1»34dI.^T, lESft^ 

lHlK*^<hUTffll^TU^^ l«^M5¥tt^ffi&*t«IS4 
^'r/frH«mS2C)«*:>0Jc, l^-*fe«S?{i:§2'::)i^ 

±co 1 a? *f 4 't>r /fnwsffi 2 

JO n^^\i^\tMmz^^^\^tz^(r>'^m\i^x^^<. co^i 
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[0 0 8 1] 

[0 08 2] IS*:® 2 J:n«. 1 «^«#tt^ 

iBft*MSi:±ffi2«l|^M3¥tt«DBi&^^lgSt*. A:/J 

t di :^«3^ cD'f > tf-y >X Sr^ K -r ■& C t A^T # . 

[0 0 8 3] mim. 3 CD^qqiC J;nii. 3 {@W±<^)T^c 
n«m®*WT* 2i^S^jy3¥tt^ffi!K*liSSrffll.^«:<D 

[0 0 8 4] it*3B4*5<tt/i^*^5ro^ggHJ:tX«. 
[0 0 8 5] iS*^6<75fE?gm;n«, 1 

[0 0 8 6] i§*JS7«^5qtcJ:n«. iS^iJSatM^iJBS 

[008 7] ig^S 8 J:nti. iS^JIWCD 1 

*f#ttS®Se*M§§w t.'>7i < 1 1> 1 -i^co^^gJSiSIS: 

[0 0 8 8] it^^ 9 w^gqtc j;n«. ag^j^ro i jffl^ 

[0 0 8 9] 1 0 0^m\Zj:tHt. ffiSilOiS^J 

[0 0 9 0] ffiS«3B 1 1 J:n«. 1 «g^M»14 



(10) #^^6- 2 6 0 8 7 6 

mi] zoy^mcD^mmi^Tjkrmmm-v^^, 
[0 3] c©»9«cDSIifi0iJi©S!ifp*ifti3-r-5fcJ&ro0 

/O [04] C:(D«WO*li«lJ2*^-r«l^0T*2). 

[0 5] z<D^mo)mmm3'S:m-rmi&m-c$>h. 

[0 6] ;i©fS?q©^tfi«SJ3©«)f^S:g»?q-r-5fcJ6<D0 

[0 7] ^:©58?q<7)*ifi«aj4S:^rflljS0T*5. 

[0 8] C©f!MO*i6«i|4®»ifP*lftWr-5fc»i)«)0 

[09] ii<D^B^<Dmmm4<Dmi¥^ffi^-riftit>om 

[010] C<D5!W(D5lig«sj5Sr^-r«l«0-Cfe^. 
iO [01 1] C©^WO*iS«»J6^^-r«l^0T*-&. 
[012] CCD5g?go|lifi«7=£^-r«l^0TJ&«>. 
[013] C:©^9q©glie«iiJ8«:^-r«lfiE0T*-5. 

[014] ^0m^<Dmmm8<DWii^'^^f^-r^fztf><D 

[015] -(O%?qo^ig«aj9Sr^-r«lfiS;0T$..5« 

[016] c0mm(Dmmmi o&^-rm^m-c$>i,. 
[017] co5!?q(D^ifi«i 1 «}«0-r*s. 

[018] «£3feO#tt«®ft7-f;i'3'«S^t-«i^0T* 
JO [019] «e*©3¥tea®ffit7-f roiif^Srittegr-S 

it*&©0-e*s. 

[02 0] «f*©#1tSffiifi7-r;U:$'©ll!lfP*lft§gT'& 

[02 1] m^tko^m^mmy -f jviS'mwit^^simT^ 

[02 2] Jl/^'©®)f^S:8tteq-r^ 
[02 3] «£*O#tt«®ift7w';l'^'*3^r«i«0Tfe 

^. 

[02 5] ^S3t5©#tt«ffliSE7^;Vi'«)»f^S:ltt?gt--S) 
?tJ6(7)0TS.-5. 
[??^CDItt?q] 

1 SSft^Sffi 

2 rtzn^nis 

3 

4 1 ig?5tt^«SMS[^lggg 

5 2^'?'^$¥1i«9il|^«ig 
JO 6 
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7 m^SSTp 
8 



(111 #M¥6-26 0 8 7 

9 -f>y^5^ 
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(12) 



#BB¥6-2 6 0 8 7 6 
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(13) 



<*M¥6-2 6 0 8 7 6 



C015] [016] 




[02 5] 



I- ■ ! Hit* 




[ftttSB] ¥^5^7fl 1 H 

i^f^mm 1 ] 



CffiiE>t#*^g=S] 0 0 0 2 
[0 0 0 2] 

^ti*l?ff5lEffi« (iS^aiE) J . US9 2-5 2, pp. 
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(14) 



4*08¥6-26O8 7 6 



2 t 2 oroSWS 3 ^ES LT 1 fflTF*t#tt«ffi 
ift*«g4Sr«fiKLTV»-5. 



CffliE»«^a«] 0 0 18 

[0 0 18] it*JB5»^M{3«S»tt^iB»7-f ^l/^' 



(72) ^9^^ 5tc*^ 



(72) S?& 



C^frHl ¥^11^(199 9) 2^120 



[iiPB#^] !»fM¥6 — 2 6 0 8 7 6 
(iiBBBl ¥^6^ (1994) 9«16H 
[¥m^m ^^ffli^flFi^«l6-2 6 0 9 
tttiS#^] !|*^3p5-4 8 0 5 5 

H03H 9/145 
9/64 

[FI] 
H03H 9/145 Z 
9/64 Z 



mmai v^s^p?^ i a 
immmiE i ] 

imiEMmmS^'l 0 0 0 2 
CO 0 0 2] 

^mmm^m'^^ mi^m j . us 9 2- 5 2, pp. 

^Omi$.^^Lf-c'b<7)-X^$>^. mi S{Zii\,^X. 4a, 



eSfflSi^^SS4 b*. A;'3fl8^6 ttii*«^7ora 

msammj-mzii^mLT^-^^. 01 8{c*5tt-5> i« 

^•M^tt^ffi&^tMfi 4 a . 4 b »-«W;5c«l^^0 1 
9 iZmT. m 1 9 (3*5 t^T. 1 «JEmft:affi. 2 itTf^ 

<^mfii 2 t 2 -^(DRmm 3 SSBB LT 1 «^ 
iR*«g4S:fl|^L.TI.i-5. 
[¥i^4iiE3] 

[ffiiEM^^S^] 0 0 18 

[0018] fgjRJg 5 -Y 



HimH} ¥^9¥8fl28B 
[^«<4fiIE 1 ] 



[^*«3] ±tB2i^?j[»?fft^ffiagj^^^a, 3il 



Sr^n^'nL is, L r s t ±IBM^J»5ro 1 ^^>tt 

W:feJ:5yc±aBRI*S<D»^S5rj^W«:-5-n^enL i p. 

L r pt L/ifct^, Li s/L r s < L 1 p/L r 

CD 1 mf-nm^mmwiP<m^ii±i&im«i<o i ss^jtt^ 

^© 1 Mi^*t»tt«M&^^SSi:±EM^Mro 1 «^S!t 

^ffiiS^^Sro ^ i: 2 O UTfiBB Lfe 

^1 i:&it#?St-r-5»tt^®&7^ 



[^iBS«IE21 

miEn^mB^\ 0 0 14 
[0 0 14] 

[#^«iE 3 } 

IffiiEM*^S«l 0 0 15 

[0 0 15] m'^m2<D%m\z%^^'&m.miky ^ 

[#^«iE4] 

[«iE»*^a=S] 0 0 16 
[ffiiE:5S] 

[0016] 3 ro^aj(C^-5#ttgffiiS7 ^' 

3 aJ^±oT^in4^m^^ 2 a?-jct#ttas 

[^lBI«iE5] 

[ffiiE^4ssfs=s] ^mm 

\MiEn».^B^^ 0 0 17 
[«IEl^^] 

[0 0 17] lt5}c^4C0^ig('^^»tt^®jS7-C JP^ 
[#ia5«iE6] 

[MiE^sis@«] mmm. 

[ffilEM^^S'S] 0 0 18 
[MiE:&tS] 

(0 0 181 iS*3S5©K?giCfiS«.?Ptta®JR7v;>> 
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immnm^s^} 0025 

[0 0 2 5] 

miEM^ms^i 0 0 2 6 

[0 0 2 6] m^m2<D^m^z^t\^t, 1 i^^n^^^m 

[^^MIE9] 

[«iE*HfeSS=S] 
[«iE*f^^a=S] 0 0 2 7 
[ffilE^^S] gSJg 
[ffllErt^] 

[0 0 2 7] 3 ©fe§g(c intf , 3 <it;±co-r;t* 
tn^ma&wr^ 2g?^jtt»tt^Bifej^ig§§ ^<ex.fe g> 

[¥^iB!ffijE10] 

[ffiiE«^»^=s] wajs 

imiEMMmS^] 0 0 2 8 
[ffiiE:^!*] ^jg 
[«IE|*9^] 

[0 0 2 8] is^m 4 ^fctt ii^jg 5 <o^mizj:n\,-i. 

■5. 

[^gSffllE 1 1 ] 



immn^ms^: 0 0 s 1 

[ffllEl^^] 
[0 0 8 1] 

i%^<of^sk] m^m 1 (DfEigtc j:n«. 1 ag^Ms^tt 

[^SSffliEl 2] 
[4§j£^«SIS«] g^MS 
[MlEjtt«!^S«] 0 0 8 2 
[ffilE^rffi] ^5g 
[«iErt^] 

[0 0 8 2] m^m2(D^mizj:tnt, 1 i^^^^jitts 

[#i^ffliE 1 3 ] 

[ffiiE*fia^B«] 0 0 8 3 
[ffl]E;5fe) glJg 

[0 0 8 3] ra*«3c7)3^?g(c<i:n«, 3<Hil±W-r/f 

[^S^ffiiEl 4] 

C«IE*f*«S«] 0 0 8 4 

[ffiiE:^ffi] 

[«iEF*9^] 

[0 0 8 4] ga^JS4 ^fcta a^g 5 oy^mz^tut, 

f^ti^nrnt^^f-mizmt^i-rzoyr; ^mnot^^o 
mi^ik-cxfimn^^it^mmzmm-vt. z(Dm&sc 



-3- 



